Cortical M1 plasticity and metaplasticity in patients with multiple sclerosis.
Previous studies on patients with Multiple Sclerosis (MS) have reported contrasting findings on cortical plasticity of the primary motor cortex and no study has yet evaluated the regulatory mechanisms of cortical plasticity (i.e., metaplasticity) in MS patients. The aim of the present study was to investigate primary motor cortex (M1) plasticity and metaplasticity in patients with MS. Nineteen patients affected by Relapsing--Remitting MS (RR-MS) and 16 age- and sex-matched healthy controls underwent intermittent Theta Burst Stimulation (iTBS) to evaluate cortical plasticity and iTBS preceded by repetitive index finger movements to evaluate M1 metaplasticity. In healthy subjects MEP size significantly increased after iTBS whereas it significantly decreased when repetitive index finger movements preceded iTBS (metaplasticity) (factor PROTOCOL: p < 0.0001; PROTOCOL x TIME interaction: p = 0.001). Conversely, in MS patients MEP size mildly increased, albeit not significantly in both conditions (p > 0.05). In MS patients, percentage changes in MEP size induced by plasticity and metaplasticity protocol were significantly associated to EDSS (p = 0.001) and kinematics of index finger movements (p = 0.01). M1 plasticity and metaplasticity are both altered in MS patients. When TBS is used for therapeutic purposes, TBS protocols should be tailored according to the M1 plasticity functional reserve of each MS patient.